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New bend on budding
 
OPII vesicles form from the endoplasmic reticulum (ER). Now, Marcus Lee, Randy Schekman
(University of California, Berkeley), and Lelio Orci (University of Geneva, Switzerland) find that
insertion of the amphipathic 
 
 
 
 helix of the Sar1 GTPase causes membrane deformation that
initiates, and eventually ends, this vesicle formation process.
The group investigated how COPII coats shape the ER by examining in isolation how each set of
COPII proteins—Sar1, Sec23/24, and Sec13/31—influences membrane curvature.
When activated Sar1-GTP was incubated with spherical liposomes, the researchers saw that the
spheres strikingly developed long, narrow tubules 
 
 
 
26 nm in diameter. They then determined that inser-
tion of Sar1’s 
 
 
 
 helix into the lipid bilayer is responsible for this transformation. “When you stick an object
C
 
into 1 of 2 layers in a bilayer, you cause membrane deformation that results in
extra surface tension. The most favorable way to relieve this tension is by
forming tubules,” Schekman explains.
The group also found that Sec23/24 could bend membranes. Rather than
inserting a protein domain into the lipid bilayer, this complex forms a concave,
bowtie-shaped dimer that presumably presses the membrane against its underbelly
to create membrane curvature. Sec23/24 dimers likely become organized into a
lattice by the Sec13/31 scaffolding complex to ultimately form vesicles 70 nm in
diameter. Schekman’s and Orci’s groups think that Sar1 initiates membrane defor-
mation, and then Sec23/24 recruitment “captures” the bent membranes to better
mold the curvature, with help from Sec13/31 for cargo containment.
Although Sec23/24 and Sec13/31 complexes could create budded vesi-
cles on spherical liposomes, the buds rarely closed off to form free vesicles
when the Sar1 helix was absent. “This is an unexpected finding,” says Schek-
man. “We think that the curvature induced by Sar1 is necessary at this point to
press the neck of the vesicle together to complete the fission process.” 
 
Reference: Lee, M.C., et al. 2005. 
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 122:605–617. Sar1-GTP induces membrane curvature and tubule formation.
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Gradient upon gradient
 
ne RanGTP gradient builds on
another to spatially guide mitotic
spindle assembly, say Maïwen
Caudron, Eric Karsenti (European Molec-
ular Biology Laboratory, Heidelberg,
Germany), and colleagues.
Chromatin was known to promote
spindle assembly via its effects on the Ran
GTPase. RanGTP is abundant near chromo-
somes due to activation by a Ran–gua-
nosine nucleotide exchange factor localized
on chromosomes, but the extent of RanGTP
localization and its function remained un-
known. “Researchers suspected that long-
range spindle effects were being mediated
by chromosomes, but they couldn’t prove
this for certain,” says Karsenti.
Combining mathematical modeling
and fluorescent microscopy, Karsenti’s
group now shows that RanGTP diffusion
away from chromosomes creates an inter-
related series of short- and long-range
protein gradients. The gradient of free Ran-
GTP is very steep, but built upon it are shal-
O
 
lower gradients of RanGTP–importin 
 
 
 
 and
RanGTP–importin 
 
 
 
–RanBP1. The RanGTP–
importin 
 
 
 
 complex helps build the spindle.
But binding of RanBP1 to RanGTP–importin
 
 
 
 inactivates the complex.
This inactivation helps shape the
RanGTP–importin 
 
 
 
 gradient. It is the
RanGTP–importin 
 
 
 
 that ultimately pro-
motes two different behaviors: micro-
tubule nucleation at chromosomes; and
stabilization of growing tubules within
the spindle. It does so by activating the
release of nuclear localization signal
(NLS)-containing proteins that regulate
microtubules. “It is really the free NLS
proteins that are important for driving
spindle formation,” says Karsenti.
One NLS protein, TPX2, facilitates
microtubule nucleation in an all-or-nothing
manner that occurs only when the amount
of RanGTP–importin 
 
 
 
 is above a certain
threshold—that is, right around chromo-
somes. Release of another yet-unidentified
NLS protein increases linearly with
RanGTP–importin 
 
 
 
 concentrations and
promotes microtubule stabilization. Thus,
microtubules emanating from centrosomes
become increasingly stabilized the closer
they get to chromosomes.
The next goal in Karsenti’s view is
to identify the NLS protein gradients to
better understand how they promote local
nucleation and biased microtubule growth
toward chromosomes. 
 
Reference: Caudron, M., et al. 2005. 
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The RanGTP-importin   gradient (red) promotes 
microtubule nucleation (blue) and stabilization 
(green).
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